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Learning Objectives

At the end of this session, participants will be able to:

1. Understand the concept of Patient-Centred Care

2. Understand how Quality of Life can be measured in PH

3. Understand why it’s important to measure Quality of Life in PH.



Pulmonary Hypertension – Definitions and Classification

Classification Causes

Group 1 Pulmonary arterial hypertension (PAH) Idiopathic, connective tissue diseases, drugs, HIV, 
congenital heart diseases, etc.

Group 2 Left Heart Disease Low EF, preserved EF, valve disease

Group 3 Lung Diseases/Chronic Hypoxia COPD, ILD, Mixed disorders, etc.

Group 4 Pulmonary artery obstructions CTEPH, PA sarcoma, arteritis, etc.

Group 5 Unclear/Multifactorial Mechanisms Sarcoidosis, sickle cell, LAM, PLCH, etc.

Simonneau G, et al. Eur Respir J. 2019 Jan 24;53(1):1801913. 



PAH
Group 1

Group 4: PH due 
to PA obstructions 

Group 3: PH due to 
lung disease and/or hypoxia

Group 2: PH due to left heart disease

COPD: chronic obstructive pulmonary disease; CTEPH: chronic thromboembolic pulmonary hypertension; PA: pulmonary artery; PAH: pulmonary arterial hypertension; PE: 
pulmonary embolism; PH: pulmonary hypertension; US: United States
Adapted from: Choudhary G et al. In:  Maron BA et al (eds). Pulmonary Hypertension: Basic Science to Clinical Medicine. Springer International Publishing; Switzerland: 2016. 
Ende-Verhaar YM et al. Eur Respir J. 2017; 49(2). pii: 1601792; Hoeper MM et al. Eur Resp Rev. 2014; 23(134):450-7.

10–100 cases per million

0.5–3.2% following PE

Varies with disease severity: 
~20% in patients with prior 

hospitalization for COPD;             
~50% in advanced COPD 

3–4 million cases 
in the US
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Diagnosis of PAH

pulmonary vascular resistance (PVR) > 3 Wood units.33

However, recently a lower mean PAP cutoff of > 20 mm
Hg (with PVR > 3 Wood units) has been recommended.3

Mean PAP elevation to this degree is already 2 SDs above
the normal mean of 14 mm Hg, and is associated with worse
clinical outcomes in many types of PH.47-50

RHC for PH requires rigourous standardization, should be
tailored to the individual patient, and performed in high-
volume expert PH centres. This minimizes measurement er-
rors, which can alter the classification of PH and the choice of
therapy, as well as repeat testing, which causes inconvenience
and risk to the patient.

Practical tip. See Table 2: Technical considerations for
RHC.

Cardiac magnetic resonance

Cardiac magnetic resonance (CMR) imaging provides the
most accurate assessment of right ventricle size and function
and is an attractive imaging modality for the serial assessment
of PH because it is noninvasive and does not use ionizing
radiation. CMR has been used to predict mean PAP, cardiac
output, wedge pressure, and PVR with accuracy.58-60

Although studies have shown promise in differentiating pre-
capillary from postcapillary PH, the data were derived from
small, single-site experiences and many have lacked validation

cohorts. Larger studies are needed before CMR can be
considered as an alternative to RHC for the diagnosis of PH.

The role of CMR in the prognostication of PAH is better
established. A recent meta-analysis has shown RV ejection
fraction to be a strong predictor of mortality, along with RV
volumes.61 RV measures on CMR also predict favourable
treatment responses62 and late disease progression.63 Recently,
parameters of RA function have been associated with PH
prognosis.64,65

Practical tip. At present, CMR is best used as a second-
line imaging test for difficult PH cases or for the assessment
of concurrent adult CHD. There are insufficient data to
recommend it for routine serial assessment.

Approach to Management of PAH
A diagnosis of PAH is reached by excluding the more

commonly seen PH due to left heart disease, lung disease, and
CTEPH. Risk stratification using a combination of clinical,
hemodynamic, and imaging features such as functional class,
6-minute walk test distance, brain natriuretic peptide levels,
and cardiac index helps to prognosticate at the time of diag-
nosis and is essential to guide management and follow-up
(Table 3). In this section we discuss specific issues sur-
rounding the management of PAH followed by a brief dis-
cussion of management of PH due to left heart and lung
disease.

Supportive measures

After a definitive diagnosis, all PAH patients should be
provided disease-specific education, psychosocial support, safe
physical activity though structured rehabilitation programs,66

Table 2. Technical considerations for right heart catheterization

Reference level The choice of reference level can lead to substantial variability in measured pressures, with mid-thoracic height best
approximating the level of the left atrium.51 See Figure 4A

Wedge pressure Mean PAP may be determined at end-expiration, or with a mean throughout the respiratory cycle. With obesity or obstructive
lung disease, respiratory swings in intrathoracic pressure can be substantial, affecting interpretation of the hemodynamics.
Computer-derived mean pressure measurements instead of end-expiratory pressures can change PH classification in 25%-
30% of patients.52,53 We recommend pressure measurement at end expiration. Values should be taken using examination
of traces containing several respiratory cycles and not the automatic digital estimation by recording devices. See Figure 4B

When a reliable assessment of pulmonary arterial wedge pressure is not possible, consideration should be given to performing a
left heart catheterization to obtain a left ventricular end diastolic pressure. This is particularly important when mixed
etiologies of PH are being considered

Cardiac output Although most accurate, the direct Fick estimation of cardiac output is rarely feasible. The commonly used techniques are the
TD and indirect Fick methods. They correlate with direct Fick, but the agreement between methods is only fair.54,55

Because TD correlates better with RV function and mortality, it should be used56,57

Additional manoeuvres ! Vasodilator challenge is essential in the hemodynamic evaluation of suspected idiopathic, heritable, and drug-induced PAH
! Saline loading during catheterization might unmask left heart disease
! Catheterization with exercise might identify early pulmonary vascular disease
! A shunt run can also help to identify left-to-right shunts that might not have been detected noninvasively

PA, pulmonary angiography; PAH, pulmonary arterial hypertension; PAP, pulmonary artery pressure; PH, pulmonary hypertension; RV, right ventricular; TD,
thermodilution;

RECOMMENDATION

7. We recommend RHC in all patients with suspected
PAH or CTEPH to confirm the hemodynamic diag-
nosis of precapillary PH and to assess the severity of PH
(Strong Recommendation, Moderate-Quality
Evidence).

8. We recommend RHC in PH patients be performed
only in centres with technical expertise and experience
to accurately assess cardiopulmonary hemodynamics
and to diagnose and appropriately classify the cause of
PH (Strong Recommendation, Low-Quality Evidence).

RECOMMENDATION

9. We suggest CMR imaging in PAH patients when
accessible to assess right ventricle size and function to
help guide management (Weak Recommendation,
Moderate-Quality Evidence).

Hirani et al. 983
CCS/CTS Position Statement on PH

Hirani N, et al. Can J Cardiol. 2020 Jul;36(7):977-992.



How Do PH Doctors Approach Treatment Decisions?

Risk assessment

Adapted from Galiè N, et al. Eur Heart J 2016; 37:67-119 & Eur Respir J 2015; 46:903-75.
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How Do PH Doctors Approach Treatment Decisions?

DPAH: drug-induced PAH; HPAH: heritable PAH; IPAH: idiopathic PAH; IV: intravenous; PAH: pulmonary arterial hypertension PCA: prostacyclin analogue 
Adapted from Galiè N et al. Eur Resp J. 2019; 53(1):1801889. 
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General measures
and supportive therapy

CCB therapy
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Non-vasoreactive

Residual role for 
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including IV PCA

PAH confirmed by expert centre

Acute vasoreactivity test (IPAH/HPAH/DPAH only)

Low or intermediate risk



How Do PH Doctors Approach Treatment Decisions?

performed well in excess of 50 operations per year. In addition, the central adjudication committee had
double the rate of operability determination than the local adjudication committee (15% operable versus
7% operable, respectively). From the international CTEPH registry, a trend with the best in-hospital and
1-year post-operative mortality was observed from centres performing higher volumes of PEA, with the
best results observed from centres performing more than 50 operations per year [79]. This observation
likely does not take into account the relative differences in case complexity, with potentially more
challenging cases referred to higher-volume programmes. Additional emphasis on the importance of
surgical centre experience was reported in the UK national registry of patients undergoing PEA [49]. In
this report, significantly lower in-hospital mortality was observed in the second group of consecutive 500
operated cases compared with the initial group of 500 operated cases. In addition, the ability for
high-volume centres to perform more distal endarterectomy necessitates stratification of surgical centre
expertise [53]. A similar observation applies to BPA success; the safety and efficacy reports of the refined
BPA techniques from Japan are from centres performing the highest volume of procedures (typically more
than 100 per year) [58, 59]. In summary, an expert CTEPH centre should be able to assess and deliver all
established treatment modalities with outcomes similar to or exceeding those published.

Patients with operable CTEPH should receive PEA as the treatment of choice. For those deemed
inoperable, the best level of evidence supports initiating medical therapy and consideration of BPA.
Patients with persistent/recurrent symptomatic PH following PEA should receive medical therapy and be
considered for BPA or re-do endarterectomy in cases of significant re-occlusion [80]. Lastly, given the
subjectivity of operability assessment, it is possible for a patient initially deemed to be inoperable to receive
PEA with or without treatments for inoperable CTEPH. The new algorithm therefore allows for fluidity
between these treatment modalities as information and expertise is gained.

Conclusions
PEA remains the treatment of choice for patients with operable CTEPH. Two additional recognised
treatments are now available (i.e. targeted medical therapy and BPA). A multimodal, individualised
approach to treatment at expert centres integrating surgical, interventional, imaging and medical PH
expertise with the development of clear outcomes analyses is mandatory going forward.

Conflict of interest: N.H. Kim reports personal fees for consultancy, steering committee work and speaker bureau
membership from Actelion and Bayer; personal fees for consultancy from Merck; and is a board member of the
International CTEPH Association, CTEPH.com. M. Delcroix is an investigator, speaker, consultant or steering
committee member for Actelion, Bayer AG, Bellerophon, Eli Lilly, GSK, MSD, Pfizer and Reata; and has received an
institutional research grant from Actelion. X. Jais received grants and personal fees from Actelion, GSK, Bayer and
MSD. M.M. Madani has received consultancy fees from MSD/Bayer, Wexler Surgical and Actelion, and is an executive
board member of the International CTEPH Association, CTEPH.com. H. Matsubara has received lecture fees from

CTEPH diagnosis
Continue lifelong anticoagulation

Treatment assessment by an
expert CTEPH team#,¶

Persistent/recurrent symptomatic 
pulmonary hypertension

Operable Non-operable

Pulmonary endarterectomy
(treatment of choice)

Targeted medical therapy
with or without BPA¶,+

FIGURE 1 Chronic thromboembolic pulmonary hypertension (CTEPH): revised treatment algorithm. BPA:
balloon pulmonary angioplasty. #: multidisciplinary: pulmonary endarterectomy surgeon, PH expert, BPA
interventionist and radiologist; ¶: treatment assessment may differ depending on the level of expertise;
+: BPA without medical therapy can be considered in selected cases.
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Patient 
Perspectives: A 
Key Component 
in Patient-
Centered Care

an online joint project of PHA in the USA and PHA Europe, which should be continued and expanded.
An additional role that patient organisations and support groups might play is to help patients develop
narrative medicine knowledge and skills so they can be more effective during their limited time
with HCPs.

Role and timing of palliative care
The assimilation of palliative care principles into the PH management strategy at an earlier phase of
disease should be encouraged to promote all means of improving HRQoL by pain management,
symptomatic improvement of dyspnoea, addressing psychological issues and sleep disturbances, and
assisting in end-of-life concerns. Equating the term “palliative care”, which is currently burdened with the
notion of “end-of-life” care, with “holistic” or “quality-of-life” care will be an important strategy for
reorienting perceptions about this discipline.

Provider development
Integrate concepts of patients’ perspectives into medical education
Medical education has recognised the importance of the patient perspective to a degree, incorporating
concepts of shared decision making, narrative-based medicine and HRQoL into educational curricula.
Narrative medicine can potentially increase efficiency and bring economic benefits to healthcare systems.
A closer and more collaborative patient–doctor relationship can improve treatment compliance and
satisfaction, and reduce unnecessary tests and medicolegal disputes.

It is important to further integrate these concepts into all clinical disciplines, including PH management,
at all levels of medical education from medical school to continuing medical education of all HCPs.

Clinical research
Support, expand and harmonise HRQoL databases
Surveys of patient perspectives are an important source of information by which HCPs can orient
themselves to their patients’ multiple and complex needs. Since perspectives may vary as the treatment
milieu changes over time, it will be important to periodically reassess using updated survey instruments.
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FIGURE 2 Representation of components of a multidimensional approach to care of the pulmonary
hypertension patient.
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Following treatment and management of PH, 87% of
responders reported an improvement in overall QoL,
with 45% reporting that their overall QoL improved ‘a
lot’. The majority of patients also reported at least some
improvement in their mental and emotional wellbeing
following treatment and management, which also im-
proved their concerns about life expectancy. Just under
half of patients reported that their relationships im-
proved ‘a lot’ following treatment (Fig. 1b).
When asked about their experiences of living with PH,

similar percentages of patients felt they could get sup-
port to help them cope with family life and work (76%),
to cope with their feelings (75%), and that they could
talk about their PH-related hopes and fears (76%). Add-
itional information added by patients indicated that PH
had an impact both on physical and mental aspects of
QoL, for example: “I am constantly thinking about how

it has changed my life, my health, abilities and future. I
am constantly worrying about what may or may not
happen” (female, Cleveland). However patients were also
keen to continue with their lives through treatment and
management of the disease; “PH has had a huge impact
on my life, however I am determined to minimise that
impact as much as possible” (male, Kent).

Experiences of diagnosis
. In the 12months after first noticing symptoms, 30% of
patients did not discuss these symptoms with a phys-
ician, and almost 48% had not received a diagnosis of
PH a year after first experiencing symptoms (Table 2). A
definite PH diagnosis was received by 11% of patients
who saw only one HCP, while 40% of patients saw four
or more HCPs and 9% saw seven or more HCPs prior to
receiving a diagnosis. When asked who provided the
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Quality of Life is Impacted by PH and PH Treatment

Following treatment and management of PH, 87% of
responders reported an improvement in overall QoL,
with 45% reporting that their overall QoL improved ‘a
lot’. The majority of patients also reported at least some
improvement in their mental and emotional wellbeing
following treatment and management, which also im-
proved their concerns about life expectancy. Just under
half of patients reported that their relationships im-
proved ‘a lot’ following treatment (Fig. 1b).
When asked about their experiences of living with PH,

similar percentages of patients felt they could get sup-
port to help them cope with family life and work (76%),
to cope with their feelings (75%), and that they could
talk about their PH-related hopes and fears (76%). Add-
itional information added by patients indicated that PH
had an impact both on physical and mental aspects of
QoL, for example: “I am constantly thinking about how

it has changed my life, my health, abilities and future. I
am constantly worrying about what may or may not
happen” (female, Cleveland). However patients were also
keen to continue with their lives through treatment and
management of the disease; “PH has had a huge impact
on my life, however I am determined to minimise that
impact as much as possible” (male, Kent).

Experiences of diagnosis
. In the 12months after first noticing symptoms, 30% of
patients did not discuss these symptoms with a phys-
ician, and almost 48% had not received a diagnosis of
PH a year after first experiencing symptoms (Table 2). A
definite PH diagnosis was received by 11% of patients
who saw only one HCP, while 40% of patients saw four
or more HCPs and 9% saw seven or more HCPs prior to
receiving a diagnosis. When asked who provided the

a

b

26

50

32

60

53

40

55

38

21

10

13

2

0% 20% 40% 60% 80% 100%

Relationships and family

Concerns about life expectancy

Mental and emotional wellbeing

Overall QoL

“How big an impact does PH have on your…”
(n=567)

Major impact Some impact No impact

49

25

24

45

25

53

53

42

27

22

23

13

0% 20% 40% 60% 80% 100%

Relationships

Concerns about life expectancy

Mental and emotional wellbeing

Overall QoL

“How has PH treatment and management improved your…”
(n=567)

Improved a lot Improved a little No improvement

Fig. 1 Effect of PH on QoL. (a) The impact of PH disease on QoL measures. (b) The effect of PH treatment and management on QoL measures

Armstrong et al. BMC Pulmonary Medicine           (2019) 19:67 Page 4 of 9

Armstrong I, et al. BMC Pulm Med 2019;19:67



side-effects of some routes of drug administration (for example intravenous and subcutaneous delivery)
can negatively influence patients’ daily life [11].

For patients living with PAH, the disease can be hugely devastating and exert an adverse impact on all
aspects of life: physical, social and emotional [4, 11, 12]. However, despite the significant progress that has
been made in the development of new therapies for PAH in the past two decades, the impact the disease
has on patients’ HRQoL was less well understood until recently. This article reviews the burden of PAH
on patients and carers and outlines measures currently used to evaluate HRQoL. Management options for
improving HRQoL in patients with PAH, with a focus on available pharmacological and nonpharmacological
strategies, are also discussed.

The burden of PAH
PAH imposes a considerable burden on the patient by affecting all aspects of daily life that govern
HRQoL, from physical activity, general health and vitality to emotional and social functioning (figure 1)
[9, 12]. Furthermore, when PAH is associated with conditions such as systemic sclerosis, patients have to
contend with the additional HRQoL burden of the primary condition [12]. Overall, the debilitating impact
of PAH on HRQoL is clear when compared with other medical conditions, being at least as severe as
illnesses such as chronic obstructive pulmonary disease and renal failure (figure 1), and those conditions
well recognised as being severely debilitating and life-threatening such as spinal cord injury, interstitial
lung disease or treatment-resistant cancer [12–15].

In particular, the physical activity of many individuals is reported to be severely affected by PAH
symptoms of breathlessness, fatigue and lack of energy, which, in turn, restrict the completion of even the
smallest everyday tasks such as housework and food shopping [4]. With respect to specific physical
activities that are affected by the disease, the International Patient and Carer Report from the European
Pulmonary Hypertension Association (PHA) revealed that the majority (83%) of the 326 surveyed patients
with PAH experienced difficulty climbing stairs and almost all patients (97%) found that the disease
affected their participation in sports and exercise to some extent [4]. These European findings are
mirrored by qualitative reports from the Patient Voice survey (∼85 participants) initiated by the US Food
and Drug Administration (FDA), which found that commonly reported symptoms of breathlessness and
fatigue were similarly restrictive on the daily physical activities of patients [11]. Results from other studies
suggest that the reduced physical activity due to PAH, as identified in the European PHA and FDA
Patient Voice surveys [4, 11], has negative implications for long-term outcomes. A recent study used a
wrist-worn device (actigraph) to monitor the everyday physical performance of patients with PAH or
chronic thromboembolic pulmonary hypertension over a 2-week period who were then followed-up for
⩾4 years [7]. The study authors concluded that reduced activity (<15 h of activity during the day) and a
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Quality of Life is Reduced in PH



This is supported by results from other database and
survey studies which highlight that similar problems are
faced worldwide by patients with PH and their families
in Australia [6], France [3], and the USA [5], with delays
of several years between onset of symptoms and diagno-
sis. As well as increasing awareness among HCPs, the
PHA UK survey also indicates that increased awareness
is needed in the general population to encourage those
experiencing PH symptoms to approach their HCPs in a
timely manner, as more than 15% of patients waited over
a year before going to see a doctor with their symptoms.
As PAH is a deteriorating and life-threatening condition,
the sooner a patient can be diagnosed, the better for the
disease outcome. Further educating patients about the
process of PAH diagnosis when they first present with
symptoms may also help them to appreciate the import-
ance of reporting symptoms as soon as possible, and
help them through the diagnosis process.
While patients in the PHA-UK survey generally re-

ported that treatment and management improved their
QoL with PH, there was less of an improvement reported
in mental, emotional and relationship issues following
their treatment. Similarly, the International PAH Patient
and Carer Survey in Europe [9] reported a large emotional
burden of PAH on both patients and carers, with an im-
pact on both social and emotional wellbeing, and high
levels of mental health conditions such as anxiety and de-
pression have been reported in patients with PH [11, 12].
The emotional burden was also highlighted in the study
from China, along with concerns of isolation and loneli-
ness [10]. These non-physical issues are often difficult to
capture in database studies or clinical trials, yet they are
vitally important for fully understanding the patient

experience of the disease, and developing fully compre-
hensive care. The development of comprehensive care for
patients should include an awareness of all of these issues,
and an understanding of the emotional and informational
needs of patients.
The additional financial survey allowed a greater

exploration of the financial impact of PH. The results
are supported by similar findings from questionnaire
surveys in China [10] and Europe [9], where PH had a
high impact on the working ability and earning potential
of patients who were working (either part time or full
time) at the time of their diagnosis. It is worth remem-
bering as well, that due to the length of time between
symptoms and diagnosis, the patients were likely to have
been affected by their PH in the years before their diag-
nosis. Many patients may therefore have already experi-
enced a decrease in income, moved to part-time work,
or taken early retirement prior to the survey. The finan-
cial questionnaire did reveal less of a financial impact on
patients already in retirement, with, on average, a small
increase in income reported following PH diagnosis
most likely due to their eligibility for health-related
benefits.
The financial survey also provided an insight into the

role of the UK benefits system in providing for patients
with PH, and reveals that under the current system a
high proportion of patients are not receiving the neces-
sary support. This leads to increased financial worries
for patients, carers, and immediate family who may be
providing financial support. The qualitative interviews
carried out reveal high levels of stress and dissatisfaction
with the current benefits system, with patients finding
the application forms, assessments, repeated application

What do you hope to gain from treatment 
(ranked from most important to least important)?
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Armstrong I, et al. BMC Pulm Med 2019;19:67



Is Quality of Life Related to Risk?

Discussion

In this study, we find that HRQOL as
assessed by the SF-36 is strongly associated
with outcomes in PAH. Furthermore,
these relationships between HRQOL and
survival persist even when controlling for
demographic, etiologic, and hemodynamic
parameters. Thus, our results suggest that
patient-important parameters such as
HRQOL are an important determinant of
outcomes in PAH.

In our cohort of patients with PAH,
we found significant differences in HRQOL
in patients with PAH when compared with
U.S. norms, with numerically lower scores
in the physical functioning domains,

physical component summary score,
and mental component summary score.
However, unlike prior studies in PAH,
only five of eight domains were depressed
compared with U.S. norms and, in fact, two
domains (body pain and mental health)
were improved compared with U.S. norms
(41, 42). The reasons for these differences
are unclear, but may, in part, be related
to differences in patient populations.
The current study included nearly equal
numbers of patients with IPAH and
PAH–systemic scleroderma (PAH-SSc);
the other studies included patients with
various forms of PAH including non-SSc
connective tissue diseases, portopulmonary
hypertension, and those with other forms

of PH such as chronic thromboembolic
PH. Similar to other studies, we found
moderate to strong associations between
individual domains and summary scores of
the SF-36 and noninvasive parameters
(WHO functional class and 6MWT), with
the strongest associations found between
6MWT and the SF-36 parameters.
Furthermore, there were no significant
relationships found between invasive
hemodynamics and the SF-36, as has been
demonstrated in prior studies, highlighting
the complex relationship between patient
perception and disease pathogenesis.

Survival analyses show a strong,
consistent relationship between HRQOL
parameters and outcomes in this cohort. In
univariable analyses, six of eight domains
and both summary scores were associated
with survival. The HR point estimates range
from 2 to 5% for each unit change in domain
or summary score. Thus, even small changes
in these parameters may have a significant
relationship to outcomes in PAH.

The relationship between HRQOL
parameters and survival remained strong
when controlling for potential confounders
such as age, disease type (IPAH vs. SSc-
PAH), and disease severity as assessed by
cardiac index. Six of the eight domains,
including all of the physical function
domains, were significantly associated with
outcomes. Interestingly, the PCS did not
demonstrate a statistically significant
association with outcomes when controlling
for age, disease type, and cardiac function,
whereas the MCS did predict survival.

Despite a renewed focus on patient-
important outcomes in many chronic
diseases including lung disease, most studies
of PAH therapeutics have assessed

Table 2. Correlation between Medical Outcomes Survey Short Form-36 survey domains and noninvasive and invasive parameters

Domain WHO Functional Class 6MWD RAP mPAP Cardiac Index PVR

Physical function 20.51* 0.60* 20.18 0.004 0.21* 20.04
Role physical 20.38* 0.48* 20.19 20.04 0.13 20.08
Body pain 20.24* 0.31* 0.05 0.17 0.12 0.10
General health 20.28* 0.40* 20.06 0.05 0.04 0.11
Vitality 20.28* 0.40* 20.08 20.03 0.09 0.05
Social function 20.40* 0.56* 20.27 20.20 0.35* 20.24*
Role emotional 20.29* 0.36* 20.06 20.12 0.004 20.04
Mental health 20.37* 0.44* 20.23* 20.20 0.18 20.12
Physical component summary 20.42* 0.58* 20.11 0.11 0.16 0.05
Mental component summary 20.37* 0.45* 20.14 20.14 0.12 20.06

Definition of abbreviations: 6MWD= 6-minute-walk distance; mPAP =mean pulmonary artery pressure; PVR = pulmonary vascular resistance; RAP = right
atrial pressure; WHO=World Health Organization.
Data presented as r values.
*P, 0.05.
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Figure 2. Survival stratified by Medical Outcomes Survey Short Form-36 survey (SF-36) physical
component summary (PCS) score. High PCS = PCS greater than median score of cohort (median =
30.1 units); Low PCS = PCS less than median score of cohort.
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scales of CAMPHOR when analyzed in isolation. For 
QoL within the IPAH cohort, the hazard ratio behaved 
nonlinearly, with an inferred protective effect against 
CD for QoL scores between 9 and 17, which reverts 
to a detrimental effect for scores of  !  18, in contrast 
to trends demonstrated by symptom and activity scores. 
This may be a refl ection of the uncertain clinical mean ing 
of small changes in subscale values. To put this in per-
spective, the complete CAMPHOR is an 80-point scale, 
in which an increase of 10 points produces a univari-
able hazard ratios of 1.37 (95% CI, 1.14-1.64) and 
1.51 (95% CI, 1.27-1.79  ) for IPAH and CTEPH, giv-
ing a 37% and 51% increase in the incidence of CD, 
respectively. 

 Comparison between disease groups also suggests 
that different CAMPHOR subscales harbor different 
predictive values. This fi nding is diffi cult to explain, 
although the QoL of all three CAMPHOR subscales 
is the most likely to be subject to confounding. It is 
known that factors such as age, sex, education, and 
income may impact QoL, but the contributions of each 
could not be assessed in this study.  25   Similarly, feel-
ings of depression, anxiety, and hopelessness are well 
captured within QoL.  26   Patients with IPAH experi-
ence more indolent symptom onset, in contrast to an 
often relatively abrupt onset of CTEPH precipitated 
by an acute embolic event. Conceivably, therefore, ill-
ness perceptions may differ at fi rst presentation dur-
ing a phase of patient adjustment. 

 Importantly, decisions to increase treatment would 
have been made following patient assessment using 
6MWD and other assessment tools. CAMPHOR scores 
were collected and reviewed after any clinical deci sion 
was made, meaning that scores would not have affected 
treatment decisions and, thus, CD. Notably, the major ity 
of CD events arose from escalation of targeted ther-
apies in both the IPAH and the CTEPH cohort. Dif-
fering trends in the treatment of these diseases in the 
United Kingdom make cross-cohort comparison of 
rates of CD diffi cult to interpret; IPAH benefi ts from 
several licensed drug classes with more scope for esca-
lation of treatment in the face of a poor response to 
an initial treatment agent but CTEPH has no specifi c 
licensed treatments, and treatment with PAH licensed 
therapy is recommended generally only within clinical 
drug trials. Furthermore, UK treatment guidelines dif-
fer from European guidelines because treatment in the 
United Kingdom is driven more by the clinical impres-
sion of PH physicians rather than targeted toward fi xed 
goals in functional capacity.  20   Obtaining an equivalent 
prescription of targeted therapies may therefore be 
impossible to achieve between IPAH and CTEPH in 
the face of clinically apparent patient deterioration, 
although at baseline, data on targeted therapies pre-
scribed within our cohorts (e-Appendix 3) suggest sim-
ilar treatment strategies for IPAH and CTEPH. 

by our defi nition of CD being different from that 
used in other interventional studies, in that we did not 
incorporate a reduction in 6MWD or maintenance of 
NYHA class within our CD criteria, both of which may 
act as more sensitive indicators of CD with advanc-
ing age.  22   We intentionally chose our defi  nition of CD 
because not all clinical measures were documented 
at each visit and because assessment of NYHA class is 
subject to interobserver variability. Additionally, CD 
could have occurred without a 6MWD being under-
taken if patients were too unwell. Despite this, the 
survival trends were similar to those of large registries, 
which suggests that the observed rates of CD with 
advancing age are a genuine effect.  23,24   

 Although baseline total CAMPHOR scores dem-
onstrated a signifi cant predictive effect of CD in both 
IPAH and CTEPH, exceptions arise within the sub-

  Figure  4. Kaplan-Meier plots displaying the cumulative pro-
portion free from CD over the follow-up period for different cat-
egories of total Cambridge Pulmonary Hypertension Outcome 
Review (CAMPHOR) at baseline. A, patients with IPAH. B, patients 
with CTEPH. CD  5  clinical differential. See Figure 1 legend for 
expansion of other abbreviations.   

 
  

SF-36 Physical Component Score CAMPHOR Score EmPHasis-10

Mathai S, et al. Annals ATS 2016;13:31-39; McCabe C, et al. CHEST 2013;144:522–530; Lewis R et al Eur Respir J 2021;57:2000124.



Why Should 
Clinicians 

Care About 
Quality of 

Life?

Introduction
This article provides an overview of the role of the patient’s perspective in understanding and managing
pulmonary hypertension (PH). “Patient perspective” is the patient’s experience of PH and its impact on
him/her and caregivers, including symptomatic, intellectual, psychosocial, spiritual and goal-oriented
dimensions of the disease and its treatment. Implicit in the concept of perspective is how it can be
effectively communicated, understood and acted upon by others involved with the patient, including
primary and subspecialty healthcare providers (HCPs), adjunctive professional providers (e.g. mental
health and spiritual counsellors), family and social network, and health-related influencers (e.g.
government, insurers and medical industry).

Assessing the patient perspective
Surveys
Surveys of pulmonary arterial hypertension (PAH) patients provide insights into patients’ perceptions of
impactful aspects of their disease [1–5]. A general conclusion among surveys is that although the clinical
definition of the severity of disease appropriately includes symptomatology, exercise capacity, biomarkers,
invasive and non-invasive haemodynamic measurements, and survival, these parameters do not capture
the extensive realm of physical, emotional and psychosocial issues which affect patients and their
caregivers (figure 1).

Health-related quality of life measures
Generic and disease-specific measures of “health-related quality of life” (HRQoL) have been evaluated in
PH patients (table 1) [6–18]; physical/functional, emotional and social aspects of HRQoL are negatively
impacted by PH [19–21]. PH therapies produce a variable benefit in HRQoL (table 2) [22–42]. Some
measures of HRQoL may also correlate with survival prognosis [43]. Importantly, medications directed
towards concomitant health issues (e.g. depression, anxiety and sleep disorders) [44] or non-
pharmacological therapies (e.g. exercise programmes, psychosocial counselling, health coaching and access
to nurse specialists or palliative care strategies) [45–51] may improve HRQoL.
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Delay in diagnosis
Multiple physicians and institutions
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FIGURE 1 Surveys of patients and caregivers suggest that traditional parameters of pulmonary hypertension
severity may be the “tip of the iceberg” when the broader range of patient concerns is considered.
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Captured in Risk Assessment and Management Algorithm

NOT Captured in Risk Assessment and Management Algorithm
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What Tools Are Available to Measure QoL in PH?

Instrument Domains Number of Items
Generic
SF-36 8 36
SF-12 8 12
EQ-5D 5 5 + VAS
Nottingham Health Profile 6 38

PH-Specific
CAMPHOR 3 65
Living with Pulmonary Hypertension 2 21
EmPHasis-10 1 10
PAH-SYMPACT 2 11



Generic versus 
Disease 
Specific Tools

Disease-Specific Tools 
(e.g. EmPHasis-10, PAH-SYMPACT)
• Derived from and validated within 

patient population
• Better capture elements of 

patient experience
• Better reflect other disease 

parameters (e.g. Functional 
class, 6MWD)

Chin K, et al. CHEST 2018;154:848-861; Yorke J, et al. Eur Respir J 2014;43:1106-1113



How Do PAH Treatments Affect QoL?

such as dyspnea, or broader concerns, such as ‘‘quality of life.’’
As such, PROs are unique in that they directly assess benefits to
the patient for which no adequate observable or physical
measures exist. Furthermore, PROs are often designed to capture
the patient’s perspective, thereby adding another dimension to
our understanding of a patient’s response to treatment that
cannot be extrapolated from physiologic or clinical endpoints.
Finally, PROs are relatively quick and easy to administer, and
provide a more formal assessment than outcomes that require
a clinical interpretation of the patient’s status. Figure 1 depicts
the relationships among various types of endpoints in PAH, and
the context in which PRO measures are frequently used.

TYPES OF PRO MEASURES USED IN PAH

The choice of PRO measure depends on its intended purpose.
As shown in Figure 1, PROs in PAH are commonly used to
measure symptoms, functional status, or HRQoL. Instruments
designed to measure symptoms often consist of single-item
scales, for example the BDI (6). Such rating scales typically
focus on the measurement of a defined construct, the interpre-
tation of which is usually straightforward (e.g., from no short-
ness of breath to severe dyspnea). Consequently, such measures
generally do not require the level of conceptual grounding and
psychometric validation expected of more sophisticated health
status instruments.

Functional status differs from symptoms in that it refers to
the extent to which symptoms interfere with a patient’s ability
to perform certain tasks or activities (7). Instruments used to
assess functional status include a wide variety of measures. They
can range from single-item scales similar to those used to rate
symptoms, for example the modified Medical Research Council
[MRC] scale) (11), to more complex measures that closely
resemble HRQoL instruments. Measures of functional status
extend beyond the determination of exercise capacity alone in
that they incorporate an individual’s ability to perform func-
tional activities, as opposed to merely how far a person can walk
in 6 minutes.

The concept of HRQoL encompasses that of both symptoms
and functional status (12). In principle, HRQoL instruments are
designed to capture not only the level of impairment, but also
the impact of that impairment on an individual’s perceived
physical, psychological, and social well-being (2). HRQoL is
therefore a multidimensional construct by definition. Most
HRQoL instruments are composed of multiple domains; how-
ever, instruments vary in both scope and content. Some inves-
tigators distinguish measures of ‘‘health status’’ from true
‘‘quality of life’’ instruments, which take into account the
patient’s own expectations or internal standards (5, 13). To the
extent that such instruments reflect those aspects of life valued

most by patients, each may provide further insight into the
specific pathways by which PAH leads to HRQoL impairment.

VALIDATION OF HRQOL AND PRO MEASURES

In general, physicians and clinical investigators will agree that
HRQoL is important to assess. In everyday clinical practice,
physicians often inquire in an informal manner about HRQoL
to determine whether a patient with PAH is benefiting from
therapy. In clinical trials, however, concern regarding the use of
HRQoL as an endpoint centers not on the issue of relevance,
but on whether the instruments used to measure it are reliable,
valid, and responsive to the effects of treatment (14). Instru-
ments must also be interpretable insofar as they must provide
results that represent a meaningful change to the patient. In
2006, the United States Food and Drug Administration (FDA)
released a draft guidance document for industry on the appro-
priate development and use of PRO measures in medical
product development (4). The process of instrument develop-
ment and validation represents a highly specialized discipline
that is beyond the scope of this review, and has been described
well by others (15). Table 1 provides a brief overview of the
methods commonly used to assess the psychometric adequacy
of HRQoL and PRO measures.

INSTRUMENTS USED TO ASSESS HRQOL IN PAH

Until a few years ago, very little was known about HRQoL
impairment in PAH. Driven by expanding therapeutic options
and the ability to focus on endpoints beyond survival, an
increasing number of studies have begun to shed light on this
previously neglected area of research. Instruments used by
investigators have varied from study to study, in large part
due to the lack of data on the performance of different
measures in PAH. As a result, past investigators have had to
either rely on the use of generic instruments or adapt existing
measures originally developed for related conditions. Table 2
provides a summary of the various instruments used in studies
of HRQoL in PAH.

Generic measures, such as the Medical Outcome Study 36-
item Short Form Health Survey (SF-36) (16) and the Notting-
ham Health Profile (NHP) (17), are advantageous in that they
can be applied across a broad spectrum of disease states—even
healthy individuals—thereby allowing comparisons with popu-
lation norms over multiple domains. Multi-attribute utility mea-
sures, such as the EuroQol (EQ-5D) (18) and the Australian
Assessment of Quality of Life (AQoL) (19), also provide a multi-
dimensional assessment of general health, but in addition can be
used to derive preference-based ‘‘utility’’ scores that can be
applied in economic analyses. Utilities can also be obtained via
direct elicitation (e.g., visual analog scales [VAS], standard

Figure 1. Simplified conceptual model depicting the relationship between different types of endpoints used in studies of pulmonary arterial
hypertension.
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Do PAH Medications Improve QoL?
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 E! ect of Pulmonary Arterial Hypertension-Speci" c 
# erapies on Health-Related Quality of Life 
 A Systematic Review   
  Gilles   Rival,   MD ;  Yves   Lacasse ,  MD ;  Sylvie   Martin,   MSc ;  Sébastien   Bonnet ,  PhD ; and  Steeve   Provencher ,  MD  

  BACKGROUND:    Health-related quality of life (HRQoL) is severely impaired in pulmonary 
arterial hypertension (PAH). We aimed to assess the effect of PAH-specific therapies on 
HRQoL. 
  METHODS:    A literature search was performed in MEDLINE and Embase databases (January 
1990 to September 2013) to retrieve prospective placebo-controlled randomized trials of at 
least 6 weeks duration reporting the e! ect of PAH-speci" c therapies on HRQoL in adult 
patients with PAH. # e articles were independently reviewed, and the validity of the trials was 
assessed using the Cochrane’s Risk of Bias Tool. 
  RESULTS:    # e literature search identi" ed 1,172 titles. Seventeen articles reporting on 14 trials 
were retrieved, all of which were associated with a low risk of bias. # e median study duration 
of the di! erent trials was 12 weeks. Most patients had idiopathic PAH or PAH associated with 
connective tissue disease. A variety of HRQoL questionnaires were used in these trials, and 
most were generic. HRQoL results were most commonly minimally detailed, and some pivotal 
trials did not even assess HRQoL. Nevertheless, these trials consistently demonstrated statisti-
cally signi" cant improvements in HRQoL with PAH-speci" c therapies, especially for the phys-
ical domains. In most cases, however, these improvements were smaller than the minimal 
important di! erence in HRQoL previously reported in PAH. 
  CONCLUSION:    # is review shows that PAH-speci" c therapies improve HRQoL in PAH. How-
ever, it remains di$  cult to draw any " rm conclusion about the clinical signi" cance of these 
improvements. Further work is mandatory to validate PAH-speci" c questionnaires that are 
responsive to clinical changes as well as to establish their interpretability.   
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PAH Treatments: Take Home Message

• Many pivotal PAH clinical trials did not specifically measure QoL

• In trials that measured QoL, most used generic questionnaires rather than disease-
specific instruments (doesn’t full capture the effects for patients with PAH)

• Most trials show improvement in physical function, but improvements are often 
smaller than the minimal clinically important difference



PAH Treatments and Quality of Life

Improve some symptoms

Improve ability to walk

Improve survival

Side effects

Time needed to manage

Don’t help psychological, 
social, financial aspects



What Other Interventions Can Improve QoL in PH?
Pulmonary Endarterectomy for CTEPH

and 2 were significantly worse in the no-PEA group than in the PEA group (p<0.0001, all domains)
(figure 3; supplementary table S5).

CAMPHOR correlation and association
There was a moderate negative correlation between the change from baseline to 1-year post-PEA in
CAMPHOR activity score and 6MWD (Pearson correlation coefficient −0.4; supplementary figure S3).
Correlations between the change from baseline to 1 year post-PEA in CAMPHOR score and changes in
both WHO FC and haemodynamic parameters were relatively weak. A multivariable linear regression
analysis of CAMPHOR domain scores at baseline demonstrated that pre-PEA CAMPHOR score (activity,
QoL and symptoms) was associated with age, and the CAMPHOR activity domain was associated with
6MWD, but there was no association with haemodynamics (supplementary table S6).

MCID
The median±IQR MCID in CAMPHOR scores associated with a moderately better health status change
following PEA were as follows: activity −3±5; QoL −4±7; and symptoms −6±7 (table 3). Importantly, the
median change in CAMPHOR score from baseline (pre-PEA) to post-PEA follow-up within a year
(described earlier; figure 1 and supplementary table S1) exceeded these MCID thresholds. The MCIDs
were consistent across different subgroups in the sensitivity analyses (supplementary material). The
changes in CAMPHOR score at 1 year post-PEA among patients with residual PH (described earlier;
figure 2 and supplementary table S2) exceeded or equalled the MCID threshold for activity and symptoms,
but not QoL.

Survival
Age was the only variable at baseline (pre-PEA) that was significantly associated with 1-year survival
post-PEA: hazard ratio (95% CI), 1.17 (1.02–1.35) per 5-year age increase (p=0.0288) (table 4). The three
domains of the CAMPHOR score at baseline were not associated with 1-year survival following PEA. The
same findings occurred when multiply imputed data were considered with the exception of a nominal
association for sex (supplementary table S7). Additional survival analyses to investigate wether CTEPH
patients with greater CAMPHOR improvement post-PEA also had improved long-term survival are
presented in the supplementary material.
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FIGURE 1 Longitudinal summary of median Cambridge Pulmonary Hypertension Outcome Review (CAMPHOR) scores among patients with chronic
thromboembolic pulmonary hypertension (CTEPH) undergoing pulmonary endarterectomy (PEA). a) Activity; b) quality of life (QoL); c) symptoms.
Data are median score (95% CI) at each time point. The y-axis is truncated at 20 to improve visualisation (maximum scores: activity 30, QoL and
symptoms 25). p-values are calculated with respect to baseline values. ****: p⩽0.0001. The number of individuals and summary data for each
time point are summarised in supplementary table S1.
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Activity QoL Symptoms

In contrast to previous findings [32], correlations between CAMPHOR scores and other clinical outcomes
(WHO FC, pulmonary haemodynamics) were relatively weak. The only moderate correlation was between
an improvement in CAMPHOR activity score and 6MWD. This suggests that improved physiological and
functional outcome measures may not translate into improvements deemed important to patients such as
QoL. Therefore, the CAMPHOR score provides important additional utility to assessing outcomes for
CTEPH patients undergoing PEA.
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FIGURE 3 Cambridge Pulmonary Hypertension Outcome Review (CAMPHOR) score over time among propensity-matched individuals with chronic
thromboembolic pulmonary hypertension who underwent (n=396) and did not undergo (n=132) pulmonary endartectomy (PEA). a) Activity;
b) quality of life (QoL); c) symptoms. Groups were propensity matched (3:1) by baseline CAMPHOR score, mean pulmonary arterial pressure, age,
sex and year of diagnosis. The median (95% CI) scores are plotted at each time point. p-values are calculated between PEA and no-PEA groups at
each time point using the Mann–Whitney U-test. The number of individuals and summary data for each time point are summarised in
supplementary table S5.

TABLE 3 Minimally clinically important difference (MCID) in Cambridge Pulmonary
Hypertension Outcome Review (CAMPHOR) score for patients with chronic thromboembolic
pulmonary hypertension undergoing pulmonary endarterectomy (PEA)

Health status change Subjects CAMPHOR domain

Activity QoL Symptoms

Very much better 336 −6±8 (−6–−5) −5±8 (−6–−5) −8±8 (−9–−8)
Moderately better 158 −3±5 (−4–−2) −4±7 (−5–−3) −6±7 (−7–−6)
A little better 90 −3±4 (−4–−2) −2±6 (−3–−1) −5±8 (−6–−3)
Not changed 34 −2±6 (−4–0) −1±4 (−2–0) −2±6 (−5–0)
A little worse 20 1±6 (−1–3) 2±8 (−7–0) −2±5 (−3–2)
Moderately worse 13 1±6 (−3–3) −1±4 (−4–0) 0±5 (−3–2)
Very much worse 4 −4±20 (−14–19) 1±12 (−6–15) −3±7 (−13–11)

Data are presented as n or median±interquartile range (95% CI). The change from baseline (pre-PEA) in
CAMPHOR score at 1 year post-PEA, in relation to ratings to a global health status change question. A
“moderately better” change in health status was used to define the MCID. Out of 784 with a change from
baseline CAMPHOR score, 655 (84%) also had a global health status change recorded and were included in
the MCID analysis. A very limited number of patients had worse global health status changes (“a little
worse”, “moderately worse” or “very much worse”) following PEA, resulting in large confidence intervals.
QoL: quality of life.
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What Other Interventions Can Improve QoL in PH?

Ulrich S, et al. Eur Respir J 2019;54:1900276

Oxygen

there was a slight decrease in the ODI with DOXT compared to placebo (p=0.011) and a trend for a
decrease in mean nocturnal heart rate with DOXT (p=0.058).

Cognitive testing revealed an increased speed in Stroop 1 assessed at the end of the DOXT compared to
the placebo period (table 3).

Activity recordings over the course of week 5 of the treatment periods did not show any difference in the
estimated number of steps per day (table 3).

No serious adverse events occurred. Episodes of mild epistaxis were reported by seven out of 30 patients
during the DOXT period and by six out of 30 patients during the placebo period.

Discussion
The current randomised placebo-controlled double-blind, crossover trial is the first to evaluate the effect of
DOXT in patients suffering from PAH/CTEPH with mild resting hypoxaemia and oxygen desaturation
during exercise. The results demonstrate that 5 weeks of DOXT during nights and rest at home leads to a
significant increase in the 6MWD and in the SF-36 physical functioning quality-of-life score compared to
placebo treatment. Moreover, DOXT improved NYHA functional class and aspects of cognitive performance
and it increased and stabilised the nocturnal SpO2. The current trial provides important new evidence
supporting the use of DOXT as a valuable adjunct to medical therapy in selected patients with PAH/
CTEPH. It corroborates and extends our two previous randomised placebo-controlled trials in patients with
PAH/CTEPH demonstrating an improvement in cycling endurance with oxygen administration and in the
6MWD after 1 week of nocturnal oxygen therapy in those with sleep disordered breathing [4, 9, 22].

Until recently, there has been a lack of evidence supporting a benefit of DOXT in patients with PH.
Acknowledging this limitation, the authors of the 2015 European Society of Cardiology/European
Respiratory Society guidelines [1] have suggested the use of data from studies in patients with COPD
performed >30 years ago [11, 23, 24] as a guidance to prescribe DOXT to patients with PH “when PaO2 is
consistently <8.0 kPa” and to consider ambulatory oxygen “when there is evidence of symptomatic benefit
and correctable desaturation during exercise”. Considering the fundamentally different pathophysiology of
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FIGURE 2 Effect of domiciliary oxygen therapy for 5 weeks on the a) 6-minute walk distance (6MWD) and
b) physical functioning scale of the 36-item short form medical outcome quality-of-life questionnaire (SF-36).
Data are presented as i) mean±SE adjusted values and ii) treatment effect of oxygen compared to placebo
calculated as adjusted mean difference (95% CI) of changes during oxygen therapy minus corresponding
vales during placebo therapy (regression models are shown in supplementary tables S1 and S2).
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What Other Interventions Can Improve QoL in PH?
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Palliative Care?

denervation [44]. The non-invasive interventions include educating patients about their condition,
providing financial assistance and information on health insurance coverage, encouraging patients to join
support groups, offering spiritual support and screening for depression and providing counselling if
needed [5, 10, 30]. Figure 1 summarises palliative interventions in patients with end-stage PAH.

Invasive palliative therapies
Atrial septostomy is a percutaneous procedure, by which a right-to-left shunt is created in the atrial
septum, allowing decompression of the right side of the heart [45]. Several studies have shown that in the
right candidates, atrial septostomy may improve symptoms, haemodynamics and potentially survival in
patients with PAH [46–50] (table 2). SANDOVAL et al. [42] reported an improvement in functional class,
6-min walking distance (6MWD) and haemodynamic parameters (cardiac index and right ventricular
pressure) following atrial septostomy in PAH patients. In another retrospective analysis, CHIU et al. [46]

Invasive palliative
interventions

• Atrial septosomy
• Pulmonary artery denervation
• Right ventricular assist device

Non-invasive medical
therapy

Others

• Pain control
• Management of nausea, shortness of breath and anorexia
• Treatment of underlying depression and anxiety
• PAH-specific therapy

• Support groups
• Social workers/financial assistance
• Pastoral counsellor
• End-of-life care discussions and advance directives
• Hospital referral

FIGURE 1 Overview of palliative care in patients with end-stage pulmonary artery hypertension.

TABLE 2 Outcomes of various palliative interventions in patients with pulmonary arterial hypertension (PAH)

First author
[reference]

Palliative
procedure

Study design/sample
size Patient characteristics Outcomes

SANDOVAL [42] Atrial
septostomy

Retrospective
n=34

85% had IPAH
9% had CTEPH

53% had WHO FC IV
41% had WHO FC III
11 patients received

PAH-specific therapy after
procedure

1 patient died after the procedure due to refractory
hypoxaemia

Improved survival in those who received
PAH-specific therapy after the procedure

6MWD increased
WHO FC improved

mPAP and RVEDP decreased
Cardiac index and LVEDP increased

CHIU [46] Atrial
septostomy

Retrospective
n=32 patients

No control group

All patients had PAH
63% had IPAH

78% had WHO FC III/IV
All patients were receiving

PAH-specific therapy

No significant change in mPAP
No significant change in RAP
No significant change in BNP

CHEN [44] PADN Prospective
n=21

13 underwent PADN
8 patients refused

PADN and served as
control group

All patients had IPAH
13 underwent PADN

8 IPAH patients did not
undergo PAH

All were on beraprost
Mean WHO FC 3.6

Survival was not assessed
Decrease in mPAP and PVR post-PADN
Increase in cardiac output post-PADN
Improvement in 6MWD and WHO FC

IPAH: idiopathic pulmonary arterial hypertension; CTEPH: chronic thromboembolic pulmonary hypertension; WHO: World Health Organization;
FC: functional class; 6MWD: 6-min walking distance; mPAP: mean pulmonary artery pressure; RVEDP: right ventricular end-diastolic pressure;
LVEDP: left ventricular end-diastolic pressure; RAP: right atrial pressure; BNP: brain natriuretic peptide; PADN: pulmonary artery denervation;
PVR: pulmonary vascular resistance.

https://doi.org/10.1183/16000617.0069-2018 5

PULMONARY HYPERTENSION | G. KHIRFAN ET AL.



How Should 
We Integrate 

QoL In PH 
Care?

interprofessional team …” [45]. Nevertheless, guidelines are largely silent about the desirability of patient/
HCP bidirectional interactions that address patients’ need for emotional support conducted by a
collaborative team at a “tempo” which permits the patients to understand the HCP’s information and to
convey their perspectives, concerns and goals. Future guidelines should point out that HRQoL objectives
require a culture of shared decision making and narrative competence to support patient and caregiver
emotional resilience. This should include access to focused psychological management, social work,
palliative care, spiritual counselling and physical therapy (figure 2).

Optimal care must be accessible to the patient. Mechanisms, such as ERNs and the PHCC, to evaluate and
identify sites able to provide clinical management consistent with consensus guidelines are important
steps. The next challenge is to promote restriction of care to such centres once sufficient numbers have
been identified to serve the PH population. This is most likely to be achieved in systems with a single
payer/commissioner, usually state provided.

In Latin America and in developing countries, future advances are particularly challenging because of the
barriers noted earlier. A primary objective of patient organisations both in Latin America and worldwide
will be to overcome these barriers and advocate for social, political and legal measures to procure
accessible healthcare for PH patients. “Twinning relationships” between individual centres of expertise and
centres seeking consultative input could be a means of promoting optimal care in needy regions. The
regional disparity of care available to PH patients mandates that governments, insurers, the pharmaceutical
industry, and patient and professional organisations promote global accessibility and affordable
treatment for all PH patients. For a compelling narrative regarding the need for globalisation of PH care,
please watch the Jenna Lowe Trust video at: https://phassociation.us13.list-manage.com/track/click?
u=acd152c7c169b59aaec993284&id=4874e4af3a&e=99080b0e01.

Empower patients’ participation in their management
PH patients and HCPs collaboratively make decisions which have a major impact and require an
understanding by all parties of the components and priorities involved in achieving an appropriate course
of action. To achieve the necessary mutual understanding requires a complexity, duration and frequency of
interaction that poses a challenge within the time constraints of medical practices. The process may be
facilitated by incorporating formal principles of shared decision making, including the use of decision aid
tools. A synthesis of the qualitative precepts of narrative medicine and the implementation of more
quantitative HRQoL instruments in clinical practice might also enhance the physician’s awareness of the
patient’s needs and systematically reflect aspects of illness that are not otherwise measured.

Patient associations frequently offer educational materials which complement the role of the HCP by
providing information about the disease, treatment options and day-to-day issues in living with PH. Since
2015, over 200 resources in 24 languages have been collected in the “PH Library” (www.ourphlibrary.com),

TABLE 4 Cultivate the importance of health-related quality of life (HRQoL) in the care of those
affected by pulmonary hypertension (PH)

Clinical management
Promote access to optimal care
Expand MDT approach
Accreditation of PH centres
Twinning of expert and developing centres

Empower patient participation in management
Multimedia patient information/materials
Create and endorse methods to enhance HCP and patient/caregiver communication:
Shared decision making
Narrative-based medicine
Palliative care techniques

Provider development
Integrate concepts of narrative-based medicine, shared decision making and HRQoL into clinical training

Clinical research
Support, expand and harmonise HRQoL databases
Prioritise HRQoL as a distinct end-point in clinical trials
Foster patients’ input into clinical study design and outcome measurements

Patient associations
Promote the mission and role of PH patient organisations worldwide

MDT: multidisciplinary team; HCP: healthcare provider.

https://doi.org/10.1183/13993003.01919-2018 10

WORLD SYMPOSIUM ON PULMONARY HYPERTENSION | M.D. MCGOON ET AL.

McGoon MD, et al. Eur Respir J. 2019;53(1):1801919



Summary

1. Assessment of Quality of Life is a key component of Patient-Centred Care

2. Current management strategies for PH focus on multidimensional risk assessment 
but largely omit patient perceptions, experience, and quality of life.

3. Generic and disease-specific tools can be used to assess QoL in patients with PH. 

4. Pharmacologic and non-pharmacologic interventions can improve QoL in PH.

5. QoL should be measured routinely and when implementing new interventions or 
therapies.
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